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$y”+ \frac{4x}{1+x^{2}}y’=\frac{-2}{(1+x^{2})^{2}}$ , $-\infty<x<\infty$
$y(-\infty)=y(\infty)=0$
2 $y= \frac{1}{1+x^{2}}$
1 (0 ) , 2
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(3) ( . $t= \frac{2}{\pi}\tan^{-1}e^{x})$
, .








1. $t=\mathrm{t}\mathrm{a}\mathrm{I}\mathrm{l}\mathrm{h}x$ $\ovalbox{\tt\small REJECT}$ $x\in(-\infty, \infty)\Leftrightarrow t\in(-1,1)$
2. (a) $x= \frac{1+t}{1-t}$ $\oplus$ $x\in[0, \infty)\Leftrightarrow t\in[-1,1)$ $t$
(b) $x= \frac{t}{1-t^{2}}$ $\ovalbox{\tt\small REJECT}$ $x\in(-\infty, \infty)\Leftrightarrow t\in(-1,1)$
$x$
3.




. $S(x)= \frac{1}{1+e^{-x}}$. $\Rightarrow$ $2S(x)-1= \tanh\frac{x}{2}$ .
(2) 2(a) Sigmiod $S(x)$ .
$.\cdot$ $t=2S(z)-1= \tanh\frac{z}{2}=\overline{x+1}$ , $x=e^{z}$ .
x–l
(3) $t\sim 1$ $2(\mathrm{a})$ (b) ,
.
(4) $;\mathrm{g}\mathrm{a}\mathrm{e}4\mathrm{b}5\ovalbox{\tt\small REJECT}\not\in\pi 2(\mathrm{b})$ $x-x_{0}= \frac{a(t-t_{0})}{1-t^{2}}$ , $a>0$ .
. ( , (3) , $2(\mathrm{a})$ . )
1 $(t=\tanh x)$
$x= \frac{1}{2}\log\frac{1+t}{1-t}$





, 1, 2 .




$y=1+e^{-(\frac{1}{2}\log\frac{1+t}{1-t})^{\underline{?}}}.$ , $-1\leqq t\leqq 1$
177












$\underline{\text{ _{}\overline{\#}},\backslash \not\in \mathrm{F}}$ $y= \frac{\mathrm{l}}{1+(\log\frac{1+t}{1-t})^{2}}$ , $-1\leqq t\leqq 1$
$2”$ ( 2 $\oplus$ $2(\mathrm{b})$ )
$\{$
$\frac{(1-t^{2})^{4}}{(1+t^{2})^{2}}\frac{d^{2}y}{dx^{2}}+(\frac{4t(1-t^{2})^{3}}{(1-t^{2}+t^{4})(1+t^{2})}-\frac{2t(1-t^{2})^{3}(3+t^{2})}{(1+t^{2})^{3}})\frac{dy}{dt}$
$= \frac{-2(1-t^{2})^{4}}{(1-t^{2}+t^{4})^{2}}$ , $-1<t<1$
$y(-1)=y(1)=0$
$y= \frac{(1-t^{2})^{2}}{1-t^{2}+t^{4}}$ , $-1\leqq t\leqq 1$
$1’\sim 2’’$ 4\sim 11 . $\mathrm{C}\mathrm{h}\mathrm{e}\mathrm{b}3^{\gamma}\mathrm{s}\mathrm{h}\mathrm{e}\mathrm{v}$ -Gauss-
Lobatto [1] . $N$ . ( , $(N+1)$ . )
Err . Dirichlet nlax $j=0,$ $N$ 1
.
$Err= \max\sim y_{num,j}^{N}-y_{ex\text{ }}(t_{j})|\mathrm{i}=1,2,\cdots,N-1$
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$3’$ $y=y(x)(0\leqq x<1)$ . 80
$\{$
$\frac{(1-x^{2})^{2}}{1+x^{2}}\frac{dy}{dx}=y$ , $0<x<1$ $y4060$
$y(0)=1$ 20







. , $x=1$ $+\infty$ . , ,
. . .
$y= \frac{f}{1-f^{2}}$ $\Rightarrow$ $\frac{dy}{dx}=\frac{df}{dx}\frac{1+f^{2}}{(1-f^{2})^{2}}$
182















. , 3” .
4 Runge-Kutta 14,15 . 14 ,
$\triangle x$ , $(x\sim 1)$ Runge-Kutta
.
. $\triangle x$ ,
. $\triangle x=0.001$ 15 .
$(x\sim 1)$ .
$\mathrm{I}83$
, , $xarrow 1$ ($tarrow$ $\infty$ ) .
, .
$\mathrm{x}$
(a) $\triangle x=0.1$ , (b) $\triangle x=0.1,4$
(c) $\triangle x=0.\mathrm{O}1$ , (d) $\triangle x=0.01,4$
(e) $\triangle x=0.001$ , $\#^{\not\equiv}\mathrm{H}\mathrm{P}\mathrm{x}$ (f) $\triangle x=0.\mathrm{O}\mathrm{O}1,4$




(a) $\triangle x=0.\mathrm{O}\mathrm{O}1$ , (b) $\triangle x=0.001,4$
15. $3”$
Chebyshev . $xarrow 2x-1$
.





$f(x)=$ , $-1\leqq x<1$ $(f(1)=1)$
$1+\sqrt{1+4e^{4-(1+x)}\neg 4(1+x)}.\cdot$
’
16,17 . , $x=1$ , Chebyshev-Gauss-Lobatt,o
. , $\mathrm{C}\mathrm{h}\mathrm{e}\mathrm{b}_{\vee}\mathrm{v}\mathrm{s}\mathrm{h}\mathrm{e}\mathrm{v}$ -Gauss-Radau [1] . $N$
. ( , $(N+1)$ . ) $x=0$
, $x\cdotarrow-x$
. Err $Err_{1}$ .
, $x=1$ $3”’$ $x=-1$ ( ), $x=-1$ $3”’$ $x=1$ (
3 $t=\infty$ ) . , Err $\max$ $j=0$
. .
$Err= \max_{=j1,2,\cdots N},|f_{numj}^{N}-f_{exac}(x_{j})|\}$ ’
$Err_{1}=|f_{num}^{N}(-1)-f_{exac}(-1)|$
$f_{exac}(x)$ : $f_{num,j}^{N}$ : , $x_{j}= \cos\frac{2j\pi}{2N+1}$ , $\dot{j}=0,1,2,$ $\cdots,$ $N$
185
$f_{nu77l}^{N}(x)$ : {f ,,}
$f$
$x$
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